Abstract In this brief note, we provide an example of non complete locally convex space E with a σ(E, E
In [3] James has shown the following far reaching theorem, that can be viewed as one the deepest result on weak topologies together with the Eberlein-Smulian theorem: Theorem 1. Let E be a complete locally convex space. If C ⊂ E is a bounded σ(E, E * )-closed subset, then the following are equivalent:
1. C is σ(E, E * )-compact.
Given any ϕ ∈ E
* , there is x ∈ C such that sup y∈C |ϕ(y)| = |ϕ(x)|.
Completeness assumption cannot be dropped as R.C. James himself has pointed out in [2] , where an example of non complete normed space whose functionals are all norm-attaining is given. Clearly, by James' theorem the completion of this space is a (not stricly convex) reflexive Banach space. As mentioned in the abstract, in this note we will give an example of a non complete locally convex space E with a convex bounded σ(E, E * )-closed subset C ⊂ E, which is not weak compact, though every ϕ ∈ E * has a maximum on C.
Before showing our counterexample, we start recalling some basic definitions. Given a Banach space X, a bounded linear functional ϕ ∈ X * is said to be norm-attaining if there exists x ∈ X with x = 1 such that ϕ = |ϕ(x)|. Obviously, a subspace M ⊂ X * is norm-attaining if each functional ϕ ∈ M is norm-attaining. Finally a subspace M ⊂ X * is determinant (or 1-norming) if x = sup ϕ∈M1 |ϕ(x)| for each x ∈ X, M 1 being the unit ball of M.
Let X be the (complex) Banach space of those functions f :
Note that the support of any f ∈ X is at most countable. Let f x ∈ X be the function given by f x (y) = δ x,y for each y ∈ [0, 1]. Since
X cannot be separable, [0, 1] being uncontable. 
This concludes the proof, since f ∈ X is arbitrary. Proof. Let f ∈ X and let {x i : i ∈ N} be its support. Given any ε > 0 there is a natural number N such that
iθi for each i = 1, 2 . . . , N and g ∞ = 1, where θ i ∈ R is given by f (x i ) = |f (x i )|e −iθi . We have:
This proves that
|g(x 0 )|). This concludes the proof. Now we consider the dual pair (cfr. [4] ) with the natural pairing (evaluation). (X, M) and the locally convex space E, which is X endowed with the Mackey topology τ (X, M), so that we have E * = M by virtue of the Mackey-Arens theorem (see [4] ). In [1] it is shown that E is nor complete, neither quasicomplete. Let C ⊂ E be the (circled) convex subset given by the unit ball of X 1 . Since M is determinant, we have:
Clearly C is a Mackey bounded subset as a normbounded subset, anyway it is not σ(E, E * )-compact, even if each ϕ ∈ E * has a maximum on C:
Proof. We argue by reductio ad absurdum. Let us consider the linear map 
